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POPULAR LECTURE 


ON THE 


AsTRONOMY and PHrilosophy 
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COM * ＋ nd 


| Pg 


which begins to appear at a 
certain Place in the Heavens, 


5 vhs it hath not been expected nor obſerved, 
moves with an irregular Motion from Day 
to Day among the fixed Stars, ſometimes 


remains TY and at laſt e 


2. The Pie of 4 ich a Comet i is ippatent- 


. 8 are, its Nucleus or. Head, its 


Coma, Beard or hairy Matter ſurrounding its | 
Nugitus: and its fiery or blazing Tail, which 
| ſome- 


4 


COMET ; is a 8 Starz | 
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ſometimes extends to a great Length and con- 

ſiderable Breadth in the Heavens, making a 

diſagreeable Appearance in a dark Night 
ned the 5 7 is clear. | 


3. Of kth Comets, or F aung Stars, as 
have already been obſerved in Ages paſt, 
ſome have appeared round, and therefore 
have been compared to a bright Shield. 
Others have been obſerved to be like an 
Oval flattened at its Ends. Others fo as to 
have been compared to the Tail or Mane 
of a Horſe. Others to burning Lamps or 

Torches, Others to flami ng 8 words. Others 
to Darts or Javelins. Others to hilted 
Cimiters. Others to Lances. With Diverſity 

of Colours, ſame of the colour of Silver, 

others of Gold or Amber, others of Blood; &c; 

from all which Appearances, theſe ſtrange 

Phenomena have been taken for the direful 
Omens of impending Evils, ſhottly to enſue, 
near ſuch Places where = have been 

n 


"++ But, Weh ben ug theſe eres 
of the Vulgar in all Ages and Countries, 
there have not been wanting a few. a- 
mong the Philoſophers of the moſt an- 
tient Times, Who have had Sagacity e- 
— Prot nough, 


[85] 

nough, by the Aſſiſtance of Science, to con- 
ſider theſe Phænomena, as Bodies rightly 
_ diſpoſed, and under due 8 in the 
3 of Nature. 


5. Of theſe were e en his 


Followers, who held Comets to be a kind 


of Planets, which after having been detained 
A long Time, in going thro' a determinate 


Circuit, came at laft to appear again. D- 
Mockirus ſuppoſed them to be Stars more 


irregular than the five Planets. The e Chal- 
deans reckoned Comets among the Planets, and 


that the one had certain Periods or Courſes 


like the other. Aol Loxrus T'YANEUS 
uſed to ſay, that Comets were celeſtial Bo- 
dies, whoſe Courſes lead them to higher 
Parts of the World, and then to lower, 


| where they came to appear ; but their Courſes 
he did not know. © Sengca did not think 


Comets to be ſudden Fires, but of the 


eternal N 875 Nature; 7 and therefore 


chere 


n Flouriſhed TV 3 Nom befor Chriſt. Bom at 


je ines Settled at Crotona in Italy. 


> Flouriſhed about 450 Years before cut, at Ard T 


in | Thrace. 
'< Inhabitants near Babylon. „ 
4 Flouriſhed about 90 Years after Chriſt, at Rome. 


+. .* Flouriſhed about 60 Years after . Chriſt, Born at 


| Curduba in Spain, He taught at Rome. | 


— 


E 

there ought to be a Collection of former Ape 
pearances of them; becauſe, by reaſon of their 
ſeldom appearing, their Courſes could not yet 
be underſtood ; nor could it otherwiſe be diſ- 


covered, whether they return or no, gr that 


they appear and are produced in Order, at 


their ſettled Time. One Age (ſaith be) is 
not ſufficient to make ſuch great Diſcoveries. 
Pet theſe Things, which are now hid, will 
at laſt be brought to Light, by Length of 
Time and the Diligence of Poſterity. Some- 
body will demonſtrate which Way Comets 
wander; why they go ſo far from the reſt 


of the celeſtial Bodies; how big; and what 


Sort of Bodies they are. And thoſe, that : 
come after, will wonder that we were e ig 8 


 Rorant of Things ſo plain. 57 


bs But, h ng theſe moſt per- 
; tinent Predictions, * ARISTOTLE and his Fol- 


lowers, aſſerting that Comets were but 


| Vapours and Exhalatigns ſet on Fire in the 
higher Regions of the Ale or Atmoſphere, 


and that their Taz/s were thin Vapours ariſing 


from their Heads, and diverſified according to 
the Property of the Matter that feeds Hor 


F Jouriſhed ad 350 o Years before Conn. Bom at 


Stag ya i in 1 Macedonia, 


7 5 * 8 "ID 
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PH 
Flame: This Opinion | prevailed until the 
noble ::T'ycnuo BRA E, KEPLAR, and a few 


- others, by making actual Obſervations of 
their Places among the fixed Stars, found 


them without ſenfible Parallaxes, and ar 
above the Orbit of the NON. 151 41505 


i T heſe Kunene may be aid to 
have made a Beginning in the Aſironomy of 


Comets, and diſtinguiſhed them as a Kind of 


Bodies taking ample Ranges thro' the vaſt 


Regions of Space. Whilſt their Traces, and 


the Cauſe of their ſtrange Appearance, were 

Subjects too difficult for the Philoſophers of 

thoſe Times. And therefore the beſt Solu- 
tions given, concerning them for the moſt 


Part, ll amou nted to but n Con- 
5 jecture. 


8. Hence KEPLAR concluded, that Comets 
were formed by a Commotion of Atoms in 
the Abyſs of liquid Ether ; and that, by the 


Stimulation of the Sun-beams, they became 


illuminated, inflamed, and ſet in Motion, thro” 


the Heavens like ſhooting Stars. i HEVELIus 


lup- 
A Danif Nobleman, 1 572. 87 555 
» Flouriſhed 1620. Born at Wittembirg i in Ger mary, 


and Mathematician to three Emperors. 
i Flouriſhed at Dantzick 1670. 


na 
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Fey © 
gregated Vapours, generated from the At- 


moſpheres;: and more ſubtil Exhalations of 


Planets, accidentally approaching toward each 
other. And that, acquiring a ſpiral Revolu- 

tion round ſuch Planets where they have been 
formed, by the inteſtine Heat of the ſame, 

they are at laſt thrown off, and approach in 
parabolical Lines toward the Sun. * Des 
| CanTts ſuppoſed, the Bodies of Comets 
formed of the Remains of certain fixed 


Stars, ſuch as having been firſt covered with 
Moaculz, or Spots, at length become i incapa- 


ble of emitting Light, and ate carried away 


with approaching Vortexes, till they come 
near the Sun, where they are vehemently 
heated and appear. CassixI concludes, 
that Comets are, for the moſt Part, confined 
do a certain Tract or Space among the fixed 
Stars; and, having obſerved or compared 


many of them, found their apparent Courſes 


between m Antnous, P egaſus 3 Andy omeda, Tau- 
rus, Orion, Canis Minor, Hydrus, Centaurus, 


ö Sorpio, and the Bow oh eq) pond 5 chich 


ef © PPACe 


1 Flouriſhed 1640. Born in Britany in France, was 
in the Army, retired to a little _ near ne oe 
Holland, and ſtudied 25 Years. ' 

1 Flouriſhed at Paris 1680. 
= Conſtellations in the Heavens. 
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E 

Space in the Heavens, he therefore calls the 
Cometary Zone; and ſuſpects, that they return, 
either containing the Earth in their Orbits, 
or otherwiſe, ſo that the Convexity of their 
Orbits may be turned towards the Earth. 


 * BxRNOVILL1, conceiving the Sun to be in 


the Middle of a Vortex, as a great Fire 


kindled in a Hearth, and by whoſe Heat the 
| Planets round him are warmed, fo that a 


great Quantity of ſubtil Exhalations comes 


out of the Planets every Way, and even 
from the Sun itſelf; ſuppoſes, that by the 
rapid Motion of the ſolar Vortex, ſuch Ex- 


| halations from the Sun are carried toward 
the Surfaces of the Planets, where they are 
ſtopped and repelled by the planetary Ex- 


halations, forming a Viſcuous Maculz on the 
Surfaces of the Planets, like Soot in the Side 
of a Chimney. Hence, ſuppoſing a certain 
primary Planet to revolve about the Sun at 
the Diſtance of 200,000,000000 Miles, with 
various ſecundary Planets moving round it in 
Orbits very excentric; ſuch a primary Planet 
may be inviſible to a Spectator on our Earth, 
its ſecundary Planets may be Comets, viſible 


in Peregeum, and fo heated in their neareſt 


— to the Ae as to form OO. 
. eee 


it * 4 662 at Bafil. 


8 e b 9. N Arta, 


1 


10 J 
9. APIAN, CAR DAN, GALLILEO, Tycho 
anz SNELLIUs, HEvxLIus, Des CAR TEs, 
and ſome others, have ſuppoſed the Tails 
of Comets to be produced by the Paſſage 
of the Sun's Beams thro' the Comets or their 


Atmoſpheres, and that by Reflection or Re- 


fraction of thoſe Beams from the ſame, the 
Tails are formed. But this Suppoſition ſeems 
to have no Foundation in Optics. KEPLAR 
ſuppoſes the Beams of the Sun to paſs ſtrait 


thro the Nucleus and groſs Matter of which 


the Comet is compoſed, and that a certain 
Quantity of the cometary Matter itſelf is 
carried therewith. to the oppoſite Side from 
the Sun, forming a fiery Stream. And BER+ 


 NOVILLI concludes, that if the Tail of a 
Comet ſhould intermigle with our At- 


moſphere, or its Matter ſhould fall on our 
Earth, it may induce Changes in the Air 


that may be very ſenſible amon 8 animal and 
wer tin Bodies. 


- 10; But, tiene theſe EY many f 


other ingenious Conjectures, ſtampt with an- 
tient and venerable Authorities, the Works 


of many Ages, the ſelect Geniuſſes of foreign 


Parts, and a ſolid Foundation of the Sciences 


having been long ſince laid, there ſeems to 


have been produced no unexceptionable Ac- 
ä 


WE. "Tm 
[ 11 ] | 
count of theſe Phenomena until Nzwrton : | i | | 
who, perceiving that many of his Predeceſſors 179 
had not uſed a Method of Reaſoning ade- tl 
quate to the Phznomena of Nature, but in- 1. 
troduced many whimfical Notions of their WJ 
own, ſuch as would not ſtand the Teſt of | | 
Mathematical Scrutiny ; aſſumed more rati- 1 
onal Maxims, correſpondent with the firſt 4M 
apparent Properties of natural Bodies, and by 4 * 
a very cautious and nice Examination of te 
various Powers of Nature however combined, Fl 
deduced, 4 priori, a Multiplicity of Truths, || 
relative to the Sun and Stars; Planets, Comets, 1 
&c. which otherwiſe probably would never 9 
have been known, nor ſuppoſed, had not the Wi 
moſt accurate Obſervations from the Beginning 11% 
of thoſe Diſcoveries, to the preſent Time, 1 
been exactly conformable with the FI ad- 4 
vanced. | 


8411 This excellent Genius, having atten- 
tively conſidered the Properties of Bodies, and 
bbſerved, that from the Tops of the higheſt 
— Mountains, to the Depths of the deepeſt Val- 
lies, and below, Matter, however modelled, it 
modified or engaged, is never without a na- [ 
tural  Propenſion and Endeavour to deſcend 
freely toward the Centre of the Earth' s Globe 


* Born in Lancaſhire. Publiſhed his Diſcoveries 1686. | Fi 
iſt C: and 1 
os ih 

\ 

q 


tw! 
and having found, by accurate 1 
that the Quantity of ſuch Propenſion and 
Endeavour is every where near the Earth's Sur- 
face, directly proportional to the Quantity of 
Matter, be its Figure or Denſity what it will; 
firſt ſuppoſes it as not improbable, but that the 


great Globes of the Planets themſelves, may 


have the ſame natural Propenſion toward 


each other, with Powers alſo proportional to 
their Quantities of Matter reſpectively, and 
hence become ITT by the ſame Law. 


12. Indeed the: induſtrious: and 3 » 
Keplar, had gone ſo far, as to determine, from 


accurate Obſervations, that the Planets were 
all carried round the Sun in elliptical Orbits, 
one Focus of thoſe Ellipſes being the Place 


of the Sun as at Re, and that the Areas of 


the elliptic Sectors, formed between Radii 
drawn from the Sun, to an elliptical Arch of 
the Orbit itſelf, were directly proportional 


to the Times in which the Planets were car- 


ried over the ſame elliptic Arches themſelves. 
And the fame excellent Aſtronomer had allo 

| diſcovered, that in all the planetary Motions 

the Squares of the periodic Times. were di- 

tectly proportional to the Cubes of their mean 

| Diſtances from the Sun; that is, as the Square 

of the Time which one Planet takes in revolv- 


4 


ing round the Sun, to ce Cube of its mean 


Diſtance from the Sun; ſo is the Square of 
the periodic Time which another Planet takes 


in revolving round the Sun, to the Cube of its 

mean Diſtance from the Sun. But then Des 
Cartes had eſtabliſhed a Notion of the Heavens 

as being filled with a fuid Medium or fubril 


Matter, and aſſerted the Rapidity of it to be 
ſuch as kept up the Motions of the Celeſtial | 
Bodies: And, therefore, notwithſtanding: the 


Diſcoveries which Keplar had made, which 


for aught any Body then knew, might be as 
well accounted for by the Hypotheſis of 


Des Cartes, as any other, it was no eaſy Mat- 
ter, under ſuch Circumſtances, to make a 
right Determination. Notwithſtanding which 
Difficulty, our Philoſopher perceives no Oc- 
caſion for ſuch a Medium as Des Cartes 
had ſuppoſed, nor any Poſſibility of a very 
laſting Motion of the planetary Bodies among 
themſelves, unleſs ſuch a Medium be exceed- 
ingly rare, or void of all ſenſible Reſiſtance, 
and by N 0 of all ſenſible. Matter 
itſelf, 


. 


13. Theſe fem to have RE all the Hints 
which Newton could poſſibly have received 
from antient Times, or thoſe of his own 


without himſelf. And with theſe he boldly 
C 2 . 


1 


34 1 

enters the Field of Contemplation, and 
proceeds, by the ? Keys of the Sciences, 
determining what will naturally be the 
laſt Reſults, when Bodies are put in Mo- 
tion, and actuated by preſuppoſed Laws. 
In which arduous Reſearches he deduces a 

Multitude of Precepts, which for their Apti- 
tude and Simplicity are ſuch, as to denominate 
them the moſt faithful Bxplications of natural 
Fhænomena. . 


| 14: F rom theſe Solutions only, we came to 
underſtand why the Circumſaturnal Planets by 

| Radii drawn to Saturn's Centre, deſcribe Areas 
proportional to the Times of Deſcription, and 
why their periodic Times (the fixed Stars be- 
ing at Reſt) are in the ſeſquiplicate Propor- 


. * their Diſtances from its Centre. 


2 15. Why the ae * P Lats by Ra- 
dii drawn to Fupiter's Centre, deſcribe Areas 
proportional to the Times of Deſcription ; and 
why their periodic Times (the fixed Stars be- 
ing at Reſt) are in the ſeſquiplicate Propor- 
tion of their Diſtances from its Centre. 


7 16. Why the periodic Times of the fire 
BE primary Planets, Saturn, Jupiter, Mar, (ho . 


5 Fynthetical and analytical Ini eftigation. - - / 


(25) 
Earth, Venus and Mercury, are in the ſeſqui- 


plicate Proportion of their. mean Diſtances 


from the Sun, the fixed Stars being at Reſt. 


alto the Times of — TING 


a Why dia Moon by Rudi n to che : 
Earth. s Centre, deſcribes Areas * 


to the Time of nen 


19. That the 8 by which the circum- 
| Jovial Planets are continually drawn from rec-. 


tilinear Motions, and retained in their Orbits, 


tend to Jupiters Centre, and are inverſely as 
the Squares of the Diſtances of the Places of 


thoſe Planets from that Centre. And that the 


ſame Law holds with the nn as 


with the e 


20. 'T 8 the Forces by which the primary 
ider are continually drawn off from recti- 


linear Motions, and retained in their Orbits, 
tend to the Sun, and are inverſely as the Squares 


of the Diſtances of the Places of thoſe Planets | 


from the Sun's. Centre, | 


17. Why the primary Planets by Radii 
drawn to the Sun, deſcribe Areas * 


— 


5 ” 8 
— — — — — — — ” 
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(109) 


bench Baade W 

retaibed in its Orbit, tends to the Earth ; and 

is inverſely as the Square of the Diſtance of 
IEEE D's Centre. VENT 


22. That — Y Moon F as the 
Earth, and by the Force of Gravity is con- 
Anually drawn off from a tectilinear e 
n n b 35:0 


”—_ That the circumjzoial Planets gravitate 

toward Jupiter, the circumſaturnals toward 
Saturn, the Circumſolar toward the Sun, and 
by the Forces of their Gravity, are drawn off 
from rectilinear NR. and retained; in cur- 
2 Orbits. el 


6 | That ell Bodics Amis 3 
| Planes, and that the Weights of Bodies to- 
ward any the ſame Planet, at equaf Diſtan- 
_ ances from the Centre of the Planet, are pro- 
portional to the „ e of Matter waned. 

they ſeverally contain. Ba 8 


2 5. Thatthere is a Pow of Gravity tend- 
ing to all Bodies, proportional to the ſeveral 
- Quantities of Matter which they contain. 


26. That 


{ 17) 


26. That the celeſtial Spheres mutually 
gravitating each toward the other (the Matter 
in Places on all Sides round about, and equi- 
- diſtant from the Centres being fimilar) the 


tween their Centres. 


#7 That the Force of Gravity confleacl 
| downward from the Surfaces of the Planets, 
derreaſeth nearly in the Proportion of the Diſ- 


tances n their Centres. 


| 48. That the e 4 the Planets in che / 
Heavens may ſubſiſt an exceeding long Time: 
And that the Planet Jupiter alone, loſeth - 


not the 1 oY Part of 1 its Motion in 


Ho oo, oo 
1,000,000 Years. 


29. That the Centre of the syſtem of the 


World is immovable. And that the common 


Centre of Gravity of the Earth, the Sun and 
all the Planets, 18 immovable allo. 


300. That the Sun is agitated by a OR 
Motion, but never recedes far from the com- 


mon Centre of Gravity of all the Planets. . . 


31. That 


Weight of thoſe Spheres toward each other, 
is inverſely as the Squares of the Diſtances be- 


— —-— — . — — —— — 


(18) 


31. That FRY Planets cannot but move in 
Ellies, which have their common Focus 


in the Centre of the Sun, and by Radii drawn 
to that Centre they. muſt neceſſarily deſcribe 


Areas POS to the Times of OY" 


3 2. That the Abbilicns and Nodes of ts 


Orbits _ the Planets are fixed. 


3 3. What Propction neceſlarily ſettles 


the tranſverſe Diameters of the Orbits of the 


Planets; and what the Excentricities and 


. Aptlio | 


3 4. That the . Mations of the Pla- 


1 are uniform, and the Moon's Libration 
5 ariſes from its Diurnal Motion. 


35. That the Axes of the Planets are ſhor- 


fer than the Diameters drawn perpendicular 


to the Axes; and what Proportion muſt 


neceſſarily ſubſiſt between thoſe Axes in the 
. ſeveral planetary Bodies. 


36. That the Ver TY of Bodies, Bulk for 


. Bulk, are different from each other at different 
55 Flaces on the Earth's Surface; and that they 


ATE 


91 


are inverſely as the diſtances of thoſe Bodies 


| flor the Earth's Centre, TL ro | | 
i if 

37. That the 3 Falun go back - bl 
ward, ' and that the Earth's Axis by a Nuta- | 
tion in every annual Revolution, twice vibrates | = 
toward the Ecli 10 and as een e ta 1 
in former Poſition. | Sem: nlp ai 4 all 
„ That all the Motions of the Moon, and 'Y 
alt the Inequalities, of thoſe Motions; follow mt 
from the Gravitation of the Moon toward the 5 "M1 


* 

39. That the e ale of FE Mok 

in its Orbit, and the unequal Motions of wa 
Satellites in their Orbits, are ** to eich 


other. | 1 TR, cr Me „ TR a 
_ That Bi PN and 4810 of ihe de ariſe — 
from the Actions of the Sun and Moon. 15 i 
41. "What the Forces are with which he, — 
Sun diſturbs the Motions of te Moon. 8 p 
2. What is the ( ) Fore of the Son to | 
— 1980 | 5 Il 


| nes 15 | | 
(1) stets rata. Force of Gr oy. Wha 4 | 
D 5 . 


121 
"I What 3 is s the ( 51 Force of the Moon to 
move the Sea. 


F 44 What, 3 the Figure of a: Moon's 1 | 


45 4% What occali ions the P, receſſion 7 che 
gabe, and what the ( ) Quantity of fuch 
- Preceſlion muſt be, 


"a 46. What kind. of bas 9 are, and 
oak anges they take i in the Celeſtial Spaces. 


47. That the Comets move 10 ſome # 7 5 
f Conie Sectious, daes their Foci in the. Cen- 


ter, Ph, the Su My and 'by Radi drawn to che | 
Sun, de Seſerive Ar CAS s proportional al to >the 2 2 


48. That from ſeveral Places of a Comet | 
ohſerved in the 5 the eat of i its 
Orbit may be found. 


8 «© 


5.4950 That Whatever Laws are A in 

the pl Pl anetary, Sem, the ſame Laws are alſo 5 

obſerved in che cometary — = 
2 BU 23 19 5 70 1 (0 507 50. * 


a» "of \ . # 7 38 . 


EY 22 : T7 1 —th Part of the Force of Gravity. 


(*) 90 7 200% occaſioned by the Sun, and 
407 52” $52" occaſioned by the Moon. 


„ OM 
8 © 12 yearly by both, 
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50. That the Opinion of Dxs e 
and his Followers concerning a fluid Me- 
dium, ſubtil Matter, and Vortexes, cannot be 
true; becauſe upon a Suppoſition that they are 
true, both Planets and Comets muſt neceſſari- 


iy be directed by quite different Laws than 


what would make their Phænomena corre- 
_ with 2 Seen, "ia 


1 OS Such Truths, the genuine Produktions r 
Reaſon and Judgment, founded on the ſureſt 


the more illuſtrious; as with greater Care they 


are obſerved and found to be the beſt Inter- 


preters of Nature and its Laws; may juſtly 


perpetuate a modeſt Fame of their Diſcoverer 


nce : 
and Induſtry, until no more Diſcoyeries are re- 


to Poſterity, and excite others to Dili 


ſerved for the Glory of ſucceeding Ages. 


TY Theſe philoſophical Diſonerics enable 


us to underſtand, that if our Earth move the 
fame Way i in its Orbit, with the Comet i in its 


Orbit, and ſwifter in Appearance to an Eye 
at the Sun, than the Comet's Motion the fame 
Ways" in ſuch on the Comet will every Day 


'D " recede 


? 


Maxims of moral Certainty, noble in them- 
ſelves, beneficial to all, univerſally explicat- 
ing Nature's various Appearances, and ſo much 


PL” = — — * —a_———_——- 
| 


| 
| 


* — 
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recede from the Sun, and is therefore ſaid to 
be retrograde, or moving contrary to the or- 
der of the Signs; but otherwiſe direct, or 
gong, with the Order of the Signs. —— 


- 63. That the Nucki of Comets receive 
their Light from the Sun, in like Manner as 
the Planets do: That when they diſappear 
they are much below the Orbit of Jupiter; 


and in their Perehelions come nearer to the 


Sun than the Orbit of Mars. 


54. That the periodic Times of the Comets, 


to the periodic Times of the Planets, are di- 
rectly in the ſeſquialteral Ratio of the Tranſ- 
verſe Axes of the Comets, to the Tranſverſe 


Axes of the Planets reſpedtively, 


55+ That the Nuclei of Comets are e ſolid, i 
compact, and (:) durable Bodies, like thoſe of 


the Planets and our Earth: And that other- 


viſe 1 in. their Approaches to the Sun, they ; 

would 
() Sir Iſaac Newton computes the Surface of the Comet 
of 1680 to have acquired a Degree of Heat 28000 times 
greater than that of our Midſummer-Day ; or near 2000 


times the Heat of a red-hat Iron; and that a Globe of 


Iron, of the Demenſions of our Earth, ſo intenſely heated, 


would not be cold in 50000 years: And that this 


Comet itſelf, ſo heated quite thro', would nat be cold 
in 2000 years, Its periodic Time being about 575 Years ; 


the Length of its Tail 80 Million Miles, and Motion 
near its Perchelion 1 5000 Miles in a Minute of Time. 
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would be diſſipated and e eb in 


Vapour and Fume. | 


56. That the Tails of ſie are lon gelt 
and largeſt ſoon after they have paſt their 
Perehelions, or made their neareſt Approaches 
to the Sun: And that the Matter of which 


thoſe Tails are compoſed is a Kind of 
Smoak or hot Vapour emitted from the Nuclei 
of the Comets, when they are overmuch heat- 
ed by the Solar Rays: And that on Account 


of the greater Denſity of the ætherial Me- 
dium toward the ſolar Surface, and the inceſ- 


fant Expulſion of Rays from the Sun's 
© Diſk, the rarified Matter of which the Tails 
of Comets are formed, muſt be always in the 
Directions of the Planes of the cometary Or- 


bits themſelves, and oppoſite to the Sun. 


5. That altho' the Tails of Comets would 
1 ſtrait, was there nothing but the Stimulus 
of the Sun Beams rarifying their Nuclei and 

Atmoſpheres, yet thoſe Tails cannot always 


appear rait to a Spectator on our Earth: 


When they are extended to a very great Length 


in the celeſtial Spaces, and a Spectator is 


removed from the Planes, in which the 


Comets themſelves are. 


58 That 


Body by 
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58. That as in our Air, the Smoak of 4 
heated Body aſcends either perpendicularly if 
the Body is at reſt, or obliquely if the Body 7 
is moved obliquely ;- ſo in the Heavens, where 
all Bodies gravitate toward the Sun, Smoak 
and Vapour muſt aſcend from toward the 


Sun, and either riſe perpendicularly if the 


ſmoaking Body is at Reſt, or chliguely if the 
its Motion is continually leaving thoſe 
Places from which the higher Parts of the 


FO Vapours _ ariſen. 


59. That this Obli WE muſt be leaſt near 


* Nuclei of Comets, and greateſt near the 
- Ends of their Tails ; becauſe at the former 


of theſe Places the accelerated Vapour is 
diſcharged with its whole Impetus, and-at the 


latter it is reduced by an irregular Diminu- 


tion to nothing, whereas nothing of this kind 


can preſerve the Appearance of a ſtrait Line, 


1 and therefore the aſcendin g Vapour, of which 
the Tails are formed, muſt in ſome Situations 


and Circumſtances appear incurvated, a of 
different Forms. 


— 66. That it is very polible there may ariſe 


from the mere Atmoſpheres of Comets Vapour 


enough to produce all the Phænomena of 


l 
their Tails, i is ſelf-evident from the Epen 
ion of our Air when its circumambient Pref- 
ſure is taken away, or its Rarity is comput- 
ed for a conſiderable Height about the Sur- 
face of the Earth᷑s Globe, its Denſity upward 
decreaſing ſo faſt as to leave no Reaſon for 
the leaſt Reſiſtance perceptible, even na 
higher than the lunar Regions: And there- 
| fore as the Comets ſeldom, come near the 
planetary Atmoſpheres, but move in Spaces 
void of all ſenſible Reſiſtance, the Vapours 
diſcharged by them, whilſt they are capable 
of reflecting or refracting Light, may be * 
daa een un fres Spaces. 5 


68. That the Tails of Comets cannot hu. 
be extremely rare, becauſe the Light of the 
ſmalleſt, Stars. is not prevented from 5 

freely thro' them; whereas the Light of Stars ; 
of ithe firſt Magnitude, is wholly intercepted 

and deſtroyed by intervening Flame, Light, 

Smoak, Steam, Clouds, and Vapours. Jupi- 

fer's Satellites cannot be. ſeen near its Body 

before the Rays are taken away ; the Light 
of the Moon diminiſhes the Luſtre of both 

Stars and Planets, and therefore, there can 

be no Grounds for n * Tan of 

Comets 0 * arified Vapour... in 


p py 


* Hence 
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262. Hence the Tails of Comets, their 


Matter conſidered as already diſcharged | from 
the Nuclei; ſeem to participate of the Na- 
ture of that Light which forms the Aurora 
Borealis, or ſteady Illumination ſometimes 
perceived in our Atmoſphere i in a clear Even 


ing without "Moonſhine or the Splendor with 
which 2 Beam of Light f appears when re- 


5 flected from minute Particles of Duſt, fwim- 


ming in a dark Room; or the Twilight by 


Reflection and Refraction of the Sun Beams; 


or che heterogeneous Matter of which the 


Earth's Atmoſ phere is compoſed : Of ſub⸗ 
ſtance ſimilar to that of the Planets them 


ſelves, 'and to- that of our Earth ; abundant- 


h reflecting Light without dividing its Rays; 
abounding partly with active, and partly with 


paſſive Principles; the groſſer Parts gravi- 


tating towards tlie Nuclei, the rarer diſſipating 
and wholly diſſolving in the ætherial Me- 
dium, Lani away, 480 at laſt, by little and 
| little, gravitatin g toward the Planets themſelves, 


and N oppor Sling WO their nn 5 5 


183. T be principal Dies then which'the 


: Inbus of the Earth's Globe ſeem to ſtand 


in with Reſpect to the Tails of Comets, may 


permanent Air ſurroundin g the Nuclei: For 


48 


647 1 

as Fire dies away without a conſtant Sup 

of Air to feed its Flame, and heated Air be- 
comes more powerful by the Action of the 
folar Rays; fo true permanent Air compreſ- 
fing in the Atmoſpheres of Comets may in- 


5 Ke a ſubterraneous Warmth and Heat in 


them; and in their neareſt Acceſs to the Sun 
the ſame permanent Air may become a kind 
of heated tranſparent Vapour, not wholly un- 
like the Atmoſphere of our torrid Zone, or 
8 tranſparent Vapours near the Surface of burn- 
ing Coals without Flame, or ſolar Rays col 
lected into a Focus by the burning Glass. 


N Such an ent tranſparent Medi. 
um, formed partly by a Diſcharge of condenſ= 5 


cdl Air from within the Nuclei of Comets, and 


partly ariſing from the Impetus of the ſolat 


Rays upon their denſe Atmoſpheres, ma 


therefore be moſt like true elementary Fire 
on thoſe Sides of the Nuclei which are toward 
the Sun. And therefore whether Comets 


turn round their Axes or not, ſuch Matter 


will not be projected to any great Length 
otherwiſe than in a Direction oppoſite to the 
Sun. For the Reſiſtance that Way is inſen- 
fible, on account of the great Rarity of the 
ætherial Medium; ; Whereas toward the Sun, 

D — 
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the Gravitation. of Atoms and-Expu Ion of 
Rays, muſt form a more denſe Medium, 
And becauſe the Nuclei toward the Sun ap- 


pear moſt compact, the Tails may. be lucid 
Fumes, like thoſe of Phoſphorus in a dark 


Room when the Preſſure of the external Air 
18 taken away * 2 — 5 


6 s. The Force or Intenſity of elementary 
Fire (if any) as diſcharged from the Nuclei of 


Comets ſeems to bear no ſenſible Proportion to 


the Force of the ſolar Rays obtruding it. For 


the Nuclei on all ſides as well toward the Sun 
as otherwiſe, appear no worſe defined than 
the Planets would, if they were invelloped 


with deeper Atmoſpheres of the ſame Kind. 


And therefore there can be no ſenſible Heat 
at the Extremities of the Atmoſpheres of Co- 
mets r anfivg from their Nuclei. 


WY The Toke of Heat with + which. 3 


15 8 is at any Time heated, may be eſti- 


mated as that of the * Planets at their neareſt 
Diſtances from the Sun. And the Effect 
which ſuch Heat can produce in animal Bo- 


dies may be deduced by a Compariſon of the 


The Heat of the Sun at the Orbit of Mezeury' i is''9 
Times the Heat of the Sun at the, Orbit of our Earth. 


(29) 
Heat under the Equator with that » near the 
Poles of our Earth. And hence an Eſtimation 
may be made of the Conſequences, if ever our 
Earth ſhould happen to be involved in a Co- 
met's Tail or its Atmoſphere. Nor doth it 
appear that any other Powers appertain to 
the Tails of NN or _ Atmoipheres, 


M „The Ss the Sun under the EquinoGtial Lins: 

the Sun being in the Equator, is near 6 Times the Heat 
of the Sun at Greenland, in Lat. bet; the Sun being on the 
Meridian. 

The Heat of the Sun at the folar Surface is 45000 
Times the Heat at the EquinoCtial of our Earth. 
The Heat of the Comet of 1680, near its Perchelion, 
was 28000 Times the Heat with us at e ac- 
cording to Sir Iſaac Newton, 
If that Comet had paſſed near the Earth at the Diſtinee 
of 50 Miles from the Earth's Surface, its Heat might 
have been 12 Times that of our Midſummer Heat, or 
near the Heat of red hot Iron. Had the ſame Comet paſſed 
by us at the Diſtance of 1 50 Miles, its Heat might have 
been nearly the Heat of our Summer, Had it paſſed at 
the Diſtance of the Northern Part of Scotland from Loadon, 
its Heat might have been a 10th Part of our Midtummer 
Heat. At the Diſtar ce of a Semi- diameter from the 
Earth the 500th Part of Midſummer Heat. At greater 
_ Diſtances nothing perceptible. And therefore as there is 
dut little Probability that Comets may come ſo near the 
Farth, the leſs Danger may be apprehended from the 
”—_— of their Tails and Atmoſpheres. 5 


67. That 


r r ˙ m ̃²⅛ wůu, us PT HI 5 8 


— — - * ___ 
* 
x 


Equipoize of the whole Syſtem might be 


| ficient ln en * Dangers e.. 


„ 
67. That the Nucii are 8 of Mat- 
ter more compact and ſolid than that of 


their Tails and Atmoſpheres, appears from 


their Reflection of Light like that from the 


Planets. That thoſe Nuclei may poſſibly come 


near the Earth, is manifeſt from their Courſes 
under all Directions thro the ſolar Syſtem, 
And that it is poſſible they may make a Colli- 


fion with the Planets as they move, ſeems ta _ 
admit of but little Diſpute. Yet fince the 

ſolar Rays are reflected from Surfaces without 
touching them. The ſame Magnet attracts at 


one Diſtance and propels at another. The 


fame reflective Subſtance ſubſiſts in a mani- 
fold De gree on the Surfaces of the Planets. 


Our Earth abounds with magnetical Matter, 
and probably the Planets do fo too. A Per- 
cuſſion of the celeſtial Bodies might cauſe a 
Ceſſation of ſome of their Motions ; and the. 


thereby partly deſtroyed or ſhaken. Why 
may not the Divine Architect have left Na- 
ture abundantly provided with Remedics ſuf. 


(32) 
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The principal Txcunical Terms, 


&c. in the aforegoing LI CTUR 1, 


e 


are compoſed. 


Ether. A Fluid more thin than Air, diffuſed 


throughout all Space where Body is not. 


4 Atmoſphere. The Air which we breathe ; its ; 
Height aboye the Earth 8 vurkace, about 0 


Miles. 


from the Earth. 
ed. Face or Surface, be it flat or uneven. 


Axis. A ſtraight Line, drawn thro a Planet, 


from Pole to Pole. 


Air. An inviſible tranſparent Fluid, the chief 


Support of animal Life. 
Aurora Borealis. Northern Light. 
Cunvex. Bending from a Centre. 
Concave. Bending to a Centre. in 5 8 
Cube. 3 Times 3 is 9, and 3 Times 9 is 27; 
which is the Cube of 3. 4 Times 4ĩs 16, 


and 4 Times 16 is 64, which is the Cube 
of 4. The like is to be underſtood for 


. ther Numbers, 


0 


OMS. Smalleſt Parts of which Bodies 


Afegæum. Place of a Planet when fartheſt 


Curpilinear. Crooked. 


(32). 
Circunſeturnal. Saturn' J Moons or Satellites. 
Circumjoviali. Jupiter's Moons or Satellites, 


Circumfolars. Primary F Ld 
| Celeſtial. Belonging to the Heavens. eee 
Centre. A Point in the Middle or otherwiſe, 
Where it is reſpected, N. Bodies moving 
round it. 
Condenſed. More cloſe, compact, or confined 7 
Colliſion. Claſhing, daſhing. 4 
Diurnal. Daily. 1 
Denſe. Cloſe, compact, ſolid. 5 
| gy A Figure which may be repreſented 
by holding a round Ring upright, and let- 
ing it project a roundiſh Shadow on a Plain. 
Earth. The Globe on whole Surface we 
- _ dwell, its Compaſs round, about 2 5,000 N 
Miles. 
| Ecliptic. Apparent Path of the Sun among the 
fixed Stars, for a Year. 
Equator. Great Circle equally | diſtant from 
! both Poles. _ 
Eguinoctial Points. Two Points in the Tlea- | 
vens where the Equator cuts the Ecliptic. 
Efferveſcence. Great Struggling of the ofo 71 of 
2 !Fluid among themſelves. 
Fired Stars. Thoſe twinkling Lights ich 3 
deck the Firmament in a clear Evening. 
Probably 


0 33 J 
Probably they fare Sug) s, and their ack 


© Diſtance 30,00000,00000 Miles 
Focus, One of the Fanz of an A. 0 
Globe. A round Body. nickt 
Gravitation. The Endeavour ov Body to move 
ðʒ to ſome Center. 
Ixverſely. be 
Tmpetus. Force. 
Intenſity. Greatneſss. 
 Macule. Dark 8 pots on the Fa ace of * Sun; 
which brobably Nr floating Proſs on l- 
quid Fire. 
Maxims. Principles true by oencral Content. 
"Matter. Body, Subſtance Fr by the 
- Senſes. 
Medium. A tranſparent Fluid. 
Magnet. Load-ſtone. 
Mode. Place of a Planet where i it cracked tho 
Plain of the Earth's Orbit. 
Nutation. Nodding. 5 
Orbit. Path of a Planet or Comet. 
Oßligue. Slanting. 
Parallax, Difference, between the true and 
- apparent Place of a Planet among the fixed 
Stars. e 
Penne. Appearance. 5 
Parabolical Line. Such as- 18 deſeribed by 4 
Body toſſed ſlanting. tor 


* 5 1 * 
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Planet = 


(34) 

ö Planets Primary. Mercury, Venus, our Barth 

Mars, Jupiter and Saturn, 

Planets Serundary. The Moon moving round 
. our Earth, Jupiter $ 4 1 and Sas 
turns 5 Satellites. 

: eee Place of a ilanet when neareſt 

the Earth. 


Perebelion. Place of a Planet neareſt the Sun, 
| Refleftion. Turning aſide. 

Refrattion. Splitting or dividing the Rays of 
Light, when they paſs from one Medium 
to another.. 

Radius. A ſtrait Line drawn from a Centre 
do its Arch-lin. 
Refilinear. Right-lined. | 

Reciprocally. Contrarily. 


Retrog rade. Backward or y to the . 


yearly Courſe of the 88 with oF to 
the fixed Stars. 
Ratio. Rate or Pr oportion. 
Rare. Open, ſpungy, wide. 
5 Rays. Balls .of Fire or Light, inconceivably 
ſmall, and coming from the Sun at the 
Rate of 10,00000 Miles in a Minute of 
Time. 
Spiral. A Lins like that ackeibed by A Bowl - 
on a Bowling-green. _ 
Sector. The Space contained betwen two Ra- 
dü and an Arch- line. 


Square. 


1 


Square. The Product of a Number mulüpl- 
ed by itſelf. 


 Sifquiplicate, As the Squares of the one to 


the Cubes of the other. 
Sphere, Globe, 
Satellites. Moons or 3 Planets. 
Seſquialteral.. As the Ce 4 the one to o the 
Cube of the other. 
Tran were. Longeſt fait Lie, that can be 
drawn im an Ellipſis. 
Vortex. A Whirlposr SF d Matter, 
Zone. A Girdle or Belt. — 
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YOUNG GENTLEMEN 

may board at the AUTHOR! 
AcaDbzMVY; and be expeditiouſſy 
qualfed in the Sciences and for Bu- 
ſineſs. 
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